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(54) FOREIGN MATTER OR DEFECT INSPECTING DEVICE AND FOREIGN MATTER OR 
DEFECT INSPECTING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To quickly perform failure 
countermeasures when performing inspection or failure 
analysis of a manufacturing process of a semiconductor 
wafer or a thin film substrate. 

SOLUTION: In this foreign matter or defect inspecting 
device inspecting by an optical system the size of the 
foreign matter or defect is associated with a failure 
cause in its result, the failure cause is designated by a 
data processing means from statistics of results of If 
inspections, and result information of the inspections is M,,,. 
displayed. Thresholds of failures per areas in the 
semiconductor wafer or the like are set and foreign 
matter is statistically evaluated for performing the failure 
analysis. 
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«a£©*sm«r«ia-r s t^- ^f^as^gj i . 
«QE©iig*tsffl*«^j^-^ i,^m^ 4«t^ « 

So 

■e-©^fet^^i±i#lS(c^or^i±j$nfefi#K»-:Jt!.T. s 
•?-©7t^ffi^ia{cj:-:>r*im$nfcft-^{c»-3i>T. m 

<^©ite»tt$R*^^^*^Jiai: 

Birie^2©i^mi«ffi?r^-r -a #®{c . !tts©:j*cff 3 © 



C2) !BfI32 0 0 1-2 64 26 4 

2 

B5neiS*IS5^4^!^*» 6 ©SS*3t * /ctttjffiL:M£«:*ia-r -5 

^©3lc^ta^©{cj:-,rfe^ai3nfc(i#tc»^(,»r. s 
tsi/f. ts<^?fti^^©Mi^s©p°B«©A • ^s*sa 

20 [l«^5] ByiSM©iemtcS-ifti-c, WiB^IJ^^ 
30 ^■©3!c^a#lt{cJ;-o-C«iai3n/cfi^«c«-:Jc^-C. s 

-€-©*#ai#©Kj:oT«ia3n/cm^K:s^t,ir. m 

^r^ttirS/cJ6©3l£jS<i:. M!^*/£:«;XR6©7«Clf 3^:a'J• 
5er«/c^^>{C*^Ei j!»J|5I-©36jSr*SC <!:4!Nfa^^■r 
5fi^ 1 !&l>L'^*:«6BBt8©t,>-rn*>©S!^i/t« 

50 MW3ti/cM«l2*fm^*^^©tJlSL^4»*-rs«?fe^ 
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3 

ifta 3 n)tfi#K:s<3t>t: . gift $ PB 4«iai-r 2. 

20 

^JBi. 30 

r-s^nHcc J: ■,Tf#'6ny£g!e)*/c»XPfi©:Acir s©M 



#gg2 0 0 1 -2 64 26 4 
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«l2©iKmtSfB*^^-r -S^Jl i S: c ©raitcfc C o 
BuiB«IS©iKmtSfB?:«j3^-r2.t#«:. !|fS©:^gt3© 

1 2 ] Mfe^SJ*^«5**^e«j^ffi«: J: -^rffi'J 
«fiBSa5ISJt=rSl!^/p^©S«5fe*fc««iSL3t4«IWt-.5 

^S>(=tm'K5©ffl^««:'eat»ffl*a:W, ^©tst»$8 
««^2Mmife©M«s©D°pS©a • ^B:^mm 

tscitcjr-^r. «SJ«»k::f^»«t**j excise i 

[ift^Jil3] ButBfPffi©*SSCCS-^ur. BuiBMJ^ 
»K:#5t©^* 3©S!fe* fc»i«:Pi*ffi©SiBa* fcwi«: 

1 4 ] tS«aE)i*Sl«j*3fe^e«j#ffi«: J: oriHiJ 

gtnBt!S«i2>i*fii^cc^*MS*-r i . 

««i5lS*aE*Mfl«J*>6©Slt3fe*fctttJSL**1ftW-rS 

*^as©*s**^!ia-r -5 f «ia#)iH t . 

©iSmtf$R*S^-rS<t#(C. ^©$Il^«6CSiif3^^* 
S'JS-r?.^»cJ:oTi#6n/cS!|a*/cB^«iPS©;^# 3 

B^^I«*«ltti-r^>fc«>©3te!Si6. S!^S/cBX|iS©5^:lf 
3 «rid3&r SfcAtcjfejgii *i|^-©3tJS-C* S C i «r!|# 



5 

C <»; -r ^fS^ 9 ^Stl^* l^W^^B 1 4iB«S©l> 

[ 0 0 0 n 

[0002] 

«. «fPiaS6 2-8 9.3 3 6^4:j«© r^|£i»^(w^ xy^^ 
S®J:{cS!BJ*5{=t«bri^.SJiS^{c^3fe-rSg!KJ*^?.© 

[00 03 ] */c> #13^5 - 2 73 1 1 0-^4>$8© 
S*U. ^.©a«|!^ft©«a^*/c««SS^»:Pg*^6©l5jSL3fe 
[0004] 

[#6HJ*»WaiL J; ^ i^S^] ¥«<*aig^» 
lll^«^©i!ijg'5-f>{c*jt»T, iifo©K3gVcH2;^e 40 
S4*JC^C ^^ffi©—- Ur. SS±©^!B5^^PS* 

[0005] L/*^L.^C3!»S6., C©fie3feJJSI5©^ar». 

^a<^K:s-r«»B#Mw rij^tmij^x-o©s«j • i^m so 
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K^a*ga-C©«mi<lS3&i5H>ig^«:tt::Tcag$:pTtc|g:;*: 

[000 6] ±iEmims^mmti>fctbK. 

©At3•^''^•^^->^^RI©;««:^3. S;rc. *«*ia!^©M 
J|g©!^Cctt.D/c*l3£.%*j c Ajc ^ct «: J: f) jfiiiJ&^M 

c ?c 5 c i ©r * $ /c«5^Pfii^$gs. 
& 6 yftc. ^i^* fcit^^:f3mi:mmir i c i tc * 

[0007] 

[Hffli&»^-r4fcj*©#ia] ±fEBflf)*afiSf -s/cjii) 

^'fe3;ft:Bi»^Rg©:*:&3*pj^-r^iJ-«i'J^#s 
[0 00 8] ±iB@6«J*»fi5c^S/c*tc. *^©Si» 

sfc«^^RSt^^$is(c^s^Hj.©ii-©iiR£«. 
(m&^mti>mi^^t. ■e©3feij^ai#®«:j;ot:is^ 

R8©A# 3 ^a-JST «.7fft«>J^#l8<b . ^©*Sm4M 

a-r^f^-^ftes^^i. «^©!emfiifB*^-r4# 

©<!:*<i^. fl?rfB«^s©ig:^ts$g>&^7ix-r-s#©tc. fr 
iBT}-j*«'JS^I8{c J: rf* e.n/c^!^S/cli^»j|«©:^tf 
3 ©«a^^S^^=& *JCJit^cfc^KL/fcfe©T*So 
[000 9] ±IBa6<J*S)s!c-r*fc*«:. 2|e^|^©S!Bj 
*/c«^^Pfi^SSgtcO^SIEHj(D^H©«fi£«. liSfelS 

a*®«:J:or«iai3tifc^^{ca-3i>r. gi^SfcB 
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[0010] ±fe@eg*^str *«bj©M!B5 

BIO At 3 ^riBJffi-r s^sjje^® i . i^2©iem«*a 

c J; ^ K 0 ©T? * ■£> . 

[0 0 1 1 ] <toi^b<«. ±j&m^itMt:m^^ 

!|tS©;*:* 3 ©^la* fc«XRS«r{fe©Mi^S /cli^i^ll <b 
[ 0 0 1' 2 ] iiagw^^fiSE-rsfctotc. 3|s:^?g©^^ 

*:fc«i»iR5«MS$IS«:$^S^i!g©^£©«iRic«. tSMS 

m<oizt 3 *a>J3£^ ?>^9m^Btt . «iME©ie»**a- 
STSf'-fSftji^iat. tsia©j!smttfR>&«m-r2>^ 

r. BuiB1ft36©ife«t»«*^t-S#®i L-r> frSB^ 40 

■mm^mic^^xmfi>tifcm<^^fc{txm<D:^^ 3 © 

■5. 

[0013} J:9»l/<«. ±fe^^*fc«^|iS«^^ 
I^Wrs/tJbOifeiKt. S!K)Sefc«i»iRI©;*c#3?:i'J^ 

[0014] tt(ML < «. ±ISM!fe*fc«m*iac^ 
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n/ctiStfefi*f^!|i5*>6©tftSL7t?r*3fe-r*«3fe^gl4W 
t. iffie3fe«IW^e». ^e©«^*©«:J:»3^3n/c 
Ufia,3lc*«Hl-r*fe©'C*or. tifiB^8!!i:£#gH:j: 
•3g!|^i;/c«i^PS©At3*S'J^-rs©K:. m^^^m 
*SK:<t 0 I^W 3 n/c<i-^ffi©a^fii*fflU S J: ^ {CI, 
fcfe©-r*s. 

[0015] ^xtc. ±nisti^&mm-r ^fc^(>c. *^hj 
<j>±^i^®m.tz>^mt. fei3E©item*«is^S7^- 

^teS^JIHi. SQE©ie*1f^«ra7r-r-5^)lii^C© 

HBtcfcC^io-C. ^%S/c«^^ll©:^t3<i::pftilH* 

•rs«fc5K:L./cfc©-e«>s. 

[0016] ±iBae«35r^fiS-r S/cJ*{C. ^)s:^?g©g!ej 

Sfcisi^il1^lS:&atc<j&^^il©0-©i«^B. 
3*a43£-rs#jii<b. «Kit©ii^s*i!!is-r-5f'-^'*aa 

ctj:-oX. S5iB«IS©*Smi«fS*^7K-r^it«:, miiB 

-^^mm.ri>^m('C j: -eft <=. n/cg:^* /cwxps© 
3 ©«a^^P«**te c J: ^ tc L/ 4>©r * 

[0017] ±izmm=s:m^r^tc!t>ic. :^^m<Dm^ 
■ri>mmittcitim^m:y3mitcis\.>x, mnm^kmi^ 

3 *fM-r i,^mt. mtoyj^miinm-ri^- nam 

bXm7f:-r?>J:^iCLfci><r>X$}i>. . 

[0018] ±fBgfl<]*»fi)c-rsfci*ic. :^^m<omm 
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^mt. t^2©*SSt9$R*^?i^-r-S*llBi?rC©lli«:*5 

[ 0 0 1 9 ] J: < ±iSS«5i£/c»^|ii«aE:& 

[0 020] ±tBSW?r3i)iS;-r 2|s^BJ©g!Bj 

¥^J«i> «ifi©«S*tS««:«jnt--5*JBi*C©IIHCC4j 

i^RS©;*c#S©«a^^&«m«r, ^Ig^tcfeCft^ J:^ 
[ 0 0 2 1 ] J: »)f^ L < «. ±ieS^*/£:«i»jRgt^l2^ 

[ 0 0 2 2 ] ^/ci$ b < W. ±iBM^* /c«^^ii^:^ 

fflt^ MBjS*afe««ia>Ptiai^*>6©«ffiL3fe?:SI3fet-S 

«7fe^«?:*sCAj:-3t:. 1*«aE>Ptgl»6©3t«ltH». 

fc-o-c. BuiB^&i8'J^^Slcj;0M^Sfc«ii^ffi©;*:ft 

s*»j3£-r5®K:. 3t«iaNFCc«iw3nfc«#ffl©a» 

[0023] 
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/c:»i^RS*ia^g©#fi£?:^-ra-C 
[0 0 2 4] t(T. 3lte©?fJSI"C«. ^^*•^;x>'^±© 

h-7;;^i7. TFT. PDP^«:fcafflpje6-C*-&, 

10 [0 02 5] ^^micmi>^^it tcaxm^itmmt. 
fmyt^m i o i . ^^^w^e^s^ 103. 1 0 

4, mmemmmob. ^-i'm^jkmi oe. -x^- 

[0 0 2 6] «^S«:*sC^c^i^(C«. W^ma^ \ 0 2 

4x7— 0 7«:jSif. ^Wife^i^i 0 

0 2 4fSWlx. m^m \ 0 2*i6©tigL7fe^&t^tH 

0 s-c^Tfe-rs. *ur> Tfe^msp 1 0 4 ri* 

^i^Jl 0 2*^6©ISSL3fe*t^ffi-r-5.o *^aia510 4 

Kl OSTM-^Aliffit-SCiKJ;"). S!Bj3&i«^tt3n. 
*©:'ct5*s»JSSn€.o 

[0 02 7] */c. Xf— i^gp 1 0 7 ccj: . tSfil3t!KJ 
1 0 2**iP*|6l(Ci^lttl3-l±. SetC. ah-h7*-* 
^M?gai510 8> h:7*-:'7XS:)eSPl 0 9-CtSftl 
^1 0 2*i«^i±i5t:^^i 0 3©^*(Sigw:<*J:0K: 
Sfi:^[S|{ci^8!i$i*-2)C<b{cJ:or. l*«^*iK5i02© 
±fU^tc *j W S S!^©^tB t ©;*c|f § ©i'J^*s pjfig i 
fs.^, ^L/t:. ^©^^Hiitefttt, f='-:>^^gBi 0 6«: 
30 Rn^sn^. 

[0 02 8] C Cr. MIBit^^ 1 0 1 tt. mtf. A 
r U— !f-^>*^{*U— tfir©U--!f3fe?S*f-Ax=t^x 
^N'> y > - 5? u>X> •> > K >; u>;^«^;& 
M.>XW^m \ 0 2±(Cife«rMt*r-5.J:5CC«fi£Sn 
/'cfe©-e4)'9. 1 0 3 ©j**fig(C:^*5fl§W 

3ti5J:^(ciaS3nrc^S. t^ffl:)fc^^l0 3 
MI831&^.^10 1 tCJ:orMS*Stiyt3fe©^ib. US 
1^!^ 1 0 2 *^6©t!jSL^?r^*^taSll 1 0 4 ^cm%t^ 

40 ^fe^3^io3«. -?-©tstsL^feK:*f^s^^$aa. m 

I? *j c A ^) J; ^ «: o Tl i , 
[0 02 9] 5tt^lffiS|} 1 0 4«. t^m^^l^ 1 0 3 tcj: 

t^5fc©-C*0. t^^t*. TV*y7^CCD';r.T42 
>-9-^TD I •fe>-t>--^T>9=-:7';U-5>*'TD I H2>-9- 

50 i^^^wT'Sittctt. ^jAii. xxim^^2.mt\y. 
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^^M^H e -Ne mo l^~V%m.ifiibfm$ titer's: 
m^mi)! 0 2±K:«3teS-l±^.. h7*-*>^^^ 
SiJ10 9», h-7*-*;^MB^gpl 0 8A>6M8t§ 
nfc31&<D^^. 0 2*>6SSt3n^fc3K%S36 

-*xs3i£gp 10 9 ■cffe.nfctsfat*. ;^ f^-ysu i o 

ozicML. i:firifii3!oe.MHjf •sti^©m^L-ci>.5 

2oti±©:;^in|*i6MI8TS^fiS;-c4>ftii. §6 
CC. C©0©Ca|'C». «lfctS7t:^3S 1 0 3teJ:i>'*ltBg|51 
0 4«s^-n^n 1 -:)-r*f3 . l o 2 l 

[0 03 0} ;Xfc. :*c|6B^«:^4^i^a/c»i«iK^^ 
S«:ffll.»"Ci^:^7^/.*«}(!E-r4 iS2 tC^Sn* J: '!> K. 
tjiZ>, -rtjiio-h, C©i^x-7-A», *:^BJ©S!g):^^ 
SI 30 1. 7'-$■t^->'^*l 3 0 2. UtTjL-^SlS 
0 3. ^f-X hSIiS 1304. :»*f^g 1 30 5. * 

$is=&^i^-rs4^f 1 3 0 6»>^^fiS;5ti-cc» 
4. cct?. ufcTa-iisi 3 0 3». PJgS 

EMT"*"?. tl^f-J^ bigg! 3 0 4(3:. f-X^f 

--C*D. :»«f§^S 1 3 0 5 li. E DX©<fc ^JtcgiBj© 

2«. 3 0 i©«iaf'-^-^>n^^-si 

gi 3 0 3©n^*-;S«. S^f^;^ hJ^si 3 
0 4©T-:^ l-i^H. ^W^m 1 3 0 5 ©^WiSm^iR 

0 6«. ma. I- (mmmm) icj:i,mm 

[0 03 1 ] yctc. PigjS/cliii^Rlt^ia^g^fflC^fcS^ 
;^^A©!ili<^H:oi>t:itti«-r2., ^i^ft^Slgi 30 1 

t?*j-m*ii£:>a^fM!^*3SiR-r.2>. ^iiaft^si^gi so i 

©^ffiite^. l^ltHS!e5©*^tbB#©aL'#^^S 

«5©(agi««-¥>s«8©:^tr3tf#8«:s*L. mmtitcm 

i|a®1t?B?:f^^^Ior•7=-^^•l^-.'^•l 3 0 2{c^5. h7- 

i'l 30 6^:/^L'■Cji^t■r■5. CCr. iStRSn/c^!^ 

t^ia^g 13 0 1 v^tiisntc^m^ si^icmi^ < sb'^ 

4/c«){c. 1*tft««J*Ufcrj.-^gi 3 0 3K:i^i!ljSi+ 
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32 

tSl[*l41^J^:Utri-^gl 3 03(C^ltti3-a-/c 
f^. Ue*-ggai 3 0 33a>?>7^-^-t*--/<l 3 02«: 

Td't;^o. * h c-i* 1 3 0 6*^urf'-^»if- 

>'n 3:0 2*>^«^*sm?r§«-r.5« -eur. c©^s 

gi 3 0 1 tcj:»5#j]n^n/d»fa4fflc^r. >fet«*i!£:>s 
^c^!^?:«5ta<)K: u tr * --r 4 c i tc J: ») . . :T:.a/lH i 
^tS^!^©^^?rJfijI«:*JC<f ^Ci*SpJfi6iJfe^. 15 

10 fc. |^««:. :»tt$^g 1 3 0 5 «:*jt»r fcs^tjisjig 
13 0 1 CCJciJf^HjnSn/ctfiJKJ:*). Mmi!fiSStJ:m 
i^^rfi^tW^C^ffAJ-C*. :^AllH©fii#TSrffijiK:ji«{) 

[0 0 3 21 cn?)©H:^a-5^-3f^»*TlgS«. 7' 

3 0 2tcSSfrfc^. m«,T-xhSigi 

3 0 4-c©7-;^ hi(g^i?^t^t>-t*-5>C <!:«:«*:»). ©Js^ 

]§*?fl«j«:;FM<!:^t6J5:t,>is^«:tt. x-3fy--yN'i 3 0 
2f)^i^m^^^m. 13 0 1 ccj^ L--c^*<R*iii;>a!&s!i?i 

g I 3 0 1 ©?i«RSS©»»*^M-r S C <!: tc J: o-C. 

[0 03 3] fj:*J. ii(±©|ttHJ«;^ h '7-i'*^>ur 
■r- ©SlSft^tJ OS 5 C i ?r««J{C i -CittBJ 0/c 

30 [0 03 4] C^iK»©;*cfrS©iiM> 03teJ;c; 

04 *ffii>r*l6|g©Si^*:fcl3:i«;:Ri4jaEjSg«: J: OS 
^©A#$*PJ^T-5>AaiSk:-:>li-CiJiBjt-.5). H3«. 

im. Lfc t #©«-^5se©^^5*^-ra-c* a 4 

[ 0 0 3 5 ] a 3 ( a ) W. S!BJ*5*Sti^©<»-^*ftffl 

9. IiifiS©4'^g|JCCS!^-5^-:Sf2 0 1 Jjlff^SUrUSo 

40 f 2 0 1 tt. Tfet^ntigpi 04*>6m::^3n. m 
^>lmmm o 5{cj:-oT«tgiiffl?:}f -afc^-^rtbr 

tS^64T,S. S3 (b) «. mZ (a) * 3 y^TcfiijtC « 
^L/£i*>©t?. X. y$i6»iii^i^r©{igi&^Ji)^/ci& 
©I^IPU* •) . z W«-e©{ig-C©M#9fiS4 7*0 2> h 
U. i^f i^^/c4i©■rAS. C:©S3 (b) -c. i^2 

(OmmZ 0 2 ». Ml^ilS^m 10 1. <Sim36^IR 1 0 3 

!^1 0 2±©git^©;^t${Cj:or, C<Di:f'yy^^^<D 
50 i}|-^SiS*i^{L-rs, 3 etc. t^»?1i©i|is-^ie3«M§BJ 
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cDiBi5t*s*t4feai/fca!g&2 o 2 iitk^-rntf. «iw 

[0036] C C-C. «|l»«i^©j«yeiS!^CDj^2 0 

2*ik©-r5:&fttLr«. S!^-?^-t>2 0 i8B^©fi 

f'-5f2 0 l©S^7'-i»?r]:b«S-r*atfJ:t>. fcfdU. 10 
cn?>©^-:>©a'J5cB#{cMI8:)t^.^ 1 0 1 ©MS©® 

itthlf. !moiti:m^r-^2 0 l 

©^af - K:ffl-i:f c i «: J: o-CS^Sf'- 3*© 

[0 0 37] a/c. j«jg4it®-r€>8!l©:&ffiiL.-c. 

^202 ©(t-§^?fiS©fi5*C«i, * 202 ©ifi* 

[0038] mT-C». C©F«3-C<i-^3SS©«:*:fii** 20 

2 0 2<!:l5l«l«:. m^f-^<Dm.mf'-it<omi^Lx 

fcO, 04 (a) ^mmSUl 0 4tCj;o-C#6.ti/c 

si^T'- 5f ©«#«j^*s. f - i' i:m-oium<DimK. % 
-5-ci,ise«j-c*f). cn»> ■fi-^*s5tt^wgi5i 0 4©fia 

(b) 13:. ^^f-ii(Dmnmmifi. 11±-C^«6©J:^ 

0 4 ©^ln«Ji8{ca L r 0 . ^iffi®J|lW±©f'- if *i 

l^aL-ftliCtSr^Lrii*. 30 

[0 039] {t-^5®g©S:^ffl«. m4 ( a ) ©<fe % 
m#iSJfJ?:Ji<ti^(c(*, ig9f5©^i®^©{i-^5SJg^J;b 
UJL-^t&ofcffi, ■rtj:t}l=,. l^-i7*<i-^^S3 0 

1 *«#5fiK©®^fiifr-5. 04 (b) ©J:5 

[0040] 5fr. mmmsozicisi^x. x. y::?f 
|fi]Cc>FtL. IS«iLri>S«Iilc©S:*:S4St.ist.S, 04 

(c) JC^$nri,»-5©«, •e©^gg|5^K:i;S04 

(b) ©Wffi-c**. c©04 (c) (cisi^-r. SiW* 40 

?®e=&^-rjs«fftt?*>^. sfc, m-^?®a3 0 3«. 

ftltHgUl 0 4©gS?DU-^;l'*^br(,»-S>o C©»rffiK:*t 
iS?ai/rt,^^t,>ii-^3 0 4€:3*feLtjl»?f ^. C 

j^it>-c. c©»fffig|5©lSfni/-cc»^ti»fi^^<i^e 

©:^*l,»fc©*'63*St(?t- S. jl^)^:3*©7^-4^«: 

>!*o> •€-n^n©jS^^x 1 . x2, x3> tfc, -en 

■etl©«#®a5:z 1. z2. z Sir's, i. 

k. a. utm^^X 50 
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[0 04 1 ] 

[SSci] z 1 = k/axex p (- (x 1 -u) V (2 

XCT')) 

z2 = k/ffXexp (- (x2-u)*/(2x 
a') ) 

z3 = k/axexp (- (x3-u)'/(2x 
a') ) 

©:^/>t»X:»^B©S5!)Sf#6n-5>, m^K. a. u«. bu 

ie3S;?r3lAL$-t±SCitCj:0^J?)SC<!:di-C#-2.o 

l/T. *isf>itk. a©fii?rfflt»Si. 03 (b) ©ff-^ 

^©fi:A;ffi». 

k/a 

[00421 Wi:©ft©Kj;or»6n?>«-^S©a 

:;'s:fii*«iiti[^©[ii <t > u yt^ia©® t xtm-r i 
cttcfcf). Si^©>»c#3*sijs-r2.c:i*iT#-s. 

[0043] 2|s:||JgJB®-CW. ±©«fi)i;©SilB© 

iC^-C, mm%^Jh \ 0 1 «U--tf:Jfe?r^Bl»-5m^ 

tt*W-rsielK-'f*->±©^!bcc-5i,ir{*> •€•©^•3 
il L f - >±«:Mia©#a 1/ <!: ^«J©#fiE-r 

if - >±-¥>iS±^^i*K{big^^igi±©s«JK:*$i,» 

-SJS^k:«, -?-©7^-5f^fflc>-c^i^©A#3-r-i>4 
ffliEL-Cfem*. 3 S«5©5^*$^«iJ5e-r4/cto 

{c. cc-c«S»gia^©:^t§<t©tb®-r-2.t©iL.T 

[0 044] «±©IJS?8-C». UtSL^feKlJ; I3S^*IS* 
i6Crji-^X^fc„ C<Dl3Bi<Dj( 'J V ti^XVX. 

fc:«rffi{c«fc-5-r. M!^©:*:*?**8biciK:r*a«. 

;^#$*a'j^-r2./cJ*©!^m5te?!S*!^:^i-a-r> 

^i^mr-SCii. ^©:^tf$«:i'J5£-rSC<b*J. |5l— 
©tStSL31£M:J:436JH-r*JC^c^5il-5y U •» h*** 

•So 

[0 045] (::f:AilH©»?«f tiSm^^J Aic^ 0 5 
&l»L0 1 0*ffi(,»-C*l6W©MiBj3S/c«^RStf^a^g 

«CJ:I3, S^^©;*:#$?r?SiJ^L/c<i:*CC, ^R/lH^ft? 

■r^o 05». :^^ilig«cJ:or. ^^©:^!r$<!:^*fe 
<BS!©M^*J^*56Ci%^L//c0-C*S. 06 «. M 

h4^5AT^ofc0-r*i. 08 ■;>x/>±©!|ts© 

A^$©S1^!l4Hj7j^WtC^rL//c«je0-C*S. 0913:. 
{^fcifyVXibh. 01013:. ^L-^ic^moy^hfc 
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[0 04 6 ] ^^q^cDfig^cT-f t't©— oior. m 
Kffl S c i ©^tt'&iJiBj L J: ^ . 

[0047} ccv. Mmimm^s. m^it. ^ ^ 

t-T'S, S5 (a) «:*jl^-5«JS4 0 n*> xt;9^>i/ 
— ?-C*-Cl^-5. 

[00481 cntc^f LT. la 5 ( b ) «. isasii;^ 
©^^^^:»^ft©— PH^r^j^O/tuborftO. c©ti^K: 

^^4 0 1 (cm-r^-^^-co^mmicuupix. mm 
4 0 2 K^-r J: '> uiz^imm (:^# s c «±©sij») 

mifin-^%fcctiA^^h*i^, ifc. 05 (c) i>m 

^t^Slr©Si^(cJ)nx-C, S!K9©;A:lr33&5d~e©g|5^ 

[0049] c©J: ^ «:« 4^{*^©tijtS^sccfci,>r 
f6^-r4Si^©:*:»$iSiB!©lfe*llH{CBga*tft 

•3 . «F^©A# s ©^!fe^^«a*«a-r -2) c i J: 

-Tifttofe. S1»©:*:€fSt*©^fflia©Mfi&'& 
[005 0] ^^^©Ci/j:*^6> mifea~e^© 

5©:»fl?*7j^^tg^3!)^*6©-C, Ife^MHft©^!^)©^ 

t?!l-r«--:>©a5ffl-rS!^©ffe^©Mi3*#5eL i ^ <!: L 

[005 1 ] ;Xtc. *i*W«::FMmH?:^«T-r*t8l«6{c 

[0 05 2] $fr. T''i'm7n^l0 6-cm^<Dizt:$ 

6T». BfiaiL./cJ:^%M!^©^^$^75©i^^7> -D 
* O . S«®©7t* S <!: *©S!^©«iW<SK©M«^3&«^*i 

«««l«:^tBL.ft:^ia©<il^?:iei//ci^7 7-C*€). 
.^.5 0 1». >»ct?38iJ©«ia^H»«:^L/r*jO. C<Dif 
■vyo^mxit. 0. 1 um#{4©f'-if*7F0rt,i-5. 
S/c. :? 5 0 2 ». .#.5 0 1 i:m.m.'Ci^Mm'C$> 
i. *fl«f©<fc5!&5'^7«ra^^SC<!:«:J:»). 



(9) 1tga2 00 1 -2 6 4264 

16 

!BJ1 0 2J!pe.«^ttl$tifcg!8!f©»?&*Ji-©J:!>{c&or 

l^, */c> g®«3l*C©i^^7©««:*fl^^7KLT«>a 
C>L/. «IJ^K:L-Ct^<, gS9©#{4«rBj^{Clxrfe 

3 6(C. ■siA©a^f5H«@surii-cfem» 
b> ■5M«:i.-cfe^< . {^^«.. ^^©:A:t3/cW«5^ 

< . «IHiS«J»©«;t) 0 tCS!^©2BS-C«31 U 

[0 05 3] */c. i^77©^^l3:> HTCCTj^L/fci^ 

». 116 t|gi«{c«WK:^!Bj©:A:#§*. taiicc^Wb 
fcm^(omWi^^i>fc:f~;vx»)i,, c©i/-57-c«. 

20 *J«3. «^-^|Zra«rO. 2/iin#{aiCL:fc*i^^n^L 

[0 0 5 4] c©*iabfcS!Bj©fiigW?R«:o(,»-c. « 

75^-r-5^#6{c-:»C^-C|ftBjf 138 (a) {J, 

«: J: r> rtS^m 3 n;fcife^tBS!^©{5igtt$8*^ Lf c» 

4. COH-Ctt. 8-^>9^©3|US{*.J^x^^©^^ 
Ji57 0 1±{C> ^a^niTcM^T 0 2*J??fi-rSCi^ 
jnL/TliS. C©i#> 07tC*JW*1ti/^76 0 1 ?r 
30 ftSC^iJ. ^^r/Jbi"; u.d7-rS<i:. ii^if~>V 

60 1©|E:ra> Tftt)^.. 2. 8Mm~3. 0wm©S 
7 0 3 ©«7K?rll 8 ( b ) © J: 5 (C^;t S^fil^r^W 
cntCJcD. ^S©Alf3©S!^©t*1SI2!^l 0 2 

±-r©tars*saaiiJc}Ga-Bi«6<!: * 

[0 0 5 5]:;^IC, EI9{CJ:«3!^^©^!|35©;*:t3«:B# 
^iJ-CSeit?:BX-p t #©lfffl#ffi«:-:>l>-CittB^-r S. 

[0 05 6] CC-C. 09 (a) ». l§I-t4jg*?Sr«i 
SSn/cl^— 7"PH2;^©>i;3:-'N(coc^r. S!K5tSiaiS?a 
■C^ltb 3 n/c:^# 3 ?:Wt3)5:l,^$> e>KI>.5M^3j©i^?n©B# 
40 5K?lJ®©}i^*«jj^L. /£*>©> S9 (c) {*. I17©{?il 
«c^t/cStt©:^t3©2. 8~3. 0 [ ura] OXKiS 
3 ©S^©i|tf P©B$i^?iJS©}ti^?&a^T^ b 4> ©f ft 

•D. */c. 09 (b) ■enJMii-©^^? 3©^!^©iisg 
fo©B#jR5ijff ©it«*a^ 0!tfc©-cft*i-rs, 

[0 05 7]*fc, L.tl5fiil 0 0 1 > 1 002, 1 0 

0 3 \t^ti^in<o^%m>mmm^m^mLxi$ <p , c 

ne>©Ltl»fiiJ:»3fc^<©S!^€rt^ffiU/cl«^tt. ^5- 

©■i;i^Nj5lM^-CftS i^»fT.SC<!:?r^f^Lr f 
«C*3^. 119 (a) », 1^aB$*A©ft/c'9©f-i7ffi[ 

50 \ooAtimn^mhxi.^i.tmi\ttii>, 
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[0 05 8 } i C 5*5. S 9 ( a ) T<Dmmci-fCit^ 

(0059) 9 . $SiJ 

«:SiB5©:^#5^r'ga-r5i, HQ (c) ©A^.-i^.TS 
1 0 0 5**me>n. C:(DB$,=5-c^2$n/£:n 
-^h{C2. 8~3. 0 [urn] (0:^t:S(Dm'^ifintcm 
ctiLrc».2)Ci*5*>*>S. L/c*ioT, mi 0 (b) r 

«Ltt»{ii*aa^/cSiJ»j!)i*< . mio (c) -ctjf- 

o/cSB/diiii|iJ-C#. X ^^^y^a^r.s^.e^-rS^ci- 
[0060] g| 1 1 tcj: i3;fjaMEg=&a— »f«:^ 

[006 1 ] :^^micmi>m'^iiMt^ikmm&it. 

[0062] m^li. H5 ( c ) (C^lf /c::^aMH** 20 . 
S©$£m*st#6nfci-r.5). -eur. ll5®d~e©|H: 

[0063] (.mmm(o^m(oiik^t:^m:imomi^ 
^a«m%*jc?c!>{fii«:ot,>rsiB^-r-5, ail 30 

^^i*'^a:>'N©«im^li^tC^L/7cS-C*..2). 0 

12«> MfedcSlJiCM'^T^-ir^rtaL.rCiSJS^K. ^ 
* -'^±©!|f je©:^* $ ©S!^?:?g^Wtc^i^ L 

SI SiSl 4«. ^^SiJ®S!BJ©;«c#3Sil©1^i 

[0 06 4] — flftCC, ^(*'5*^\K:5=-^?:7'©M-5i-> 
-5.t>W-C»!fe< . -'^•i^->©J^fi)^SgS*W^^C54>* 

i7i3r^n42^>-y-©*>©-C*Si-rS<!:. 05^ 40 
«. ^*^1 10 1 «^*V-fe;HHl8Sa5^. M^ltl 1 0 2 
»7=^-5f©Am;^|5|8§SP^. «Ultl 1 Q2,\m^)^'?'- 

1 1 0 1. 1 1 0 2. 1 1 0 3-C»I18S^N-3»->©«a 

Lfc^s^r. ■e-©j§i^ior. -€-n-en© 
^«{{cfei<>-r:^F^H<t/j:5S!^©:Ac# $ ^bg!&:€>c i 
tc?c-6. -r&fc^^. ^i'::^l^©^iS{i:j:«3. IHl • <»«t 
■r-^#giB!i©;^#S*i^^c5i?-c*5. 
i. mtf. Mi^i 1 0 i-c». :A:lr3aJil±©^iK}*^s 
tbi>b.:^^iiU*y^ ^j|{i i0 2r«. :*:t3(3feLh© so 
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Sia. */c. ^iUii 1 0 3T»:*:t3r«±©S«j*i* 
^iBJ©:A:t3tf#R?r. ©aT^-dJiur^fefe^KSK: 

■r4iiM*a:W-Cii:esA:t»L-cibm»L. ■^*>'^©7£^ 

T V * y -7 mvA^ u tcmmifi^mt^'kmyi-r ?> j: 

[0 0 6 5] ±f2©J;-5tC^SJ|gk:^lD{<t;^a<!:^j:.2. 

*iJss*i-sM!i35©:^^3tsffi^j#/ci±t:. tsjmtmo^ 

[0 0 6 6] *©iSm. :T^MMH<!:^cS<bflJ^OfcS!^. 

[0 0 6 7] c<D^m^mi2^m^.^x^m^K.fri-tt. 

[0 0 6 8] H 1 2VZm-t'0:r.j\ 12 0 1 ic«, ^^ffig 

^1 2 0 2©{4g*i^3ntt:^jsnTii*. ^ 

b*^L/i^c*i6. «r©fijs*ffli,»ria 1 2 (b) tc 
*iHiL/ycSiBj©4i*>6^wr'<&S!^i 2 0 3%jati?r 

i^c4. «tte. 01 i-ctJ«^*^AS:^ffi<!;Lr. « 

>©fe-?»:A:t3*^A-c4>Mi>, */c. T^MHi^t^ 
S!ei©*©*^-c*>^i»o 3 2|s:||JS«a|-c«Mi^:S> 
l:t t L-C 7-F«jT©Sl^^l:t ?r*j C J& -o tcifi, Cti* 
'^'x^^®rt-C©^IllS^^:f. mi*. ■^;x-'^4''C^*'6';>x 
/^xyys■c©SEil^c^6ct:M^^W4*J^:/d:o■c. if 
®rssi^©:A:*$?:gEi-r4>Mt,». -^x/nojk 

fCl 20 l{C^|£J»«:9^r»7'®U-/T'J» Hfe^S^Urfeft 

[0 0 6 9] ;^(c. mi 3isj:zfmi 4KLj:'ommiic 

[0 0 7 0] C©0!|T». — 3©'?X''Nrt4Ho©^J|K 
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USA. ^mB. mmctu. ^<Dmm?A(cm<i^(DmL=i: 

[007 1 ] 01 3iC7jk$tii> Ji^lcmM(>cm 

[0 07 2 3 01 4«:7nSnSJ:^«:. lO 

[007 3] E.r>a:>mmtit. Mwmicit. * 

iHlKWii-OlilSSSP^i Ih1SS>'>-^» - >©^gl»gp^© 3 
M^-C*.2>. cn6©01 3-?>0 1 4©J;^{c«^5^5 

?l^tffR©A;^:^iS«. *IS^SK:ii«fii-?s^!^© 

•?i-'>©i6^»*TV*y7^^A:^jL/ciii«3!)^6^IJi 20 

[007 4] ST. «IWJ«:. S!|«!l©A*3ff©^mfil 

[0 07 5 ] BJ3i©J; ^tc. «IJ^«ic-?-©^!^*i*Si 
:^:M«!:«^3n.S^!BJ©::^*3«SJtc-:>rc^.S. **«S 

**»)!8ai*t|5igSr«/j:c>©-rJ:t®B«jA#!&s 30 

W*itH^t§^fe*S. C©J:^CCMmSiJ©SS^WrL/ 

b. mtf. HIS, HI 4{c^3nifi^r. 

[007 6] 

[?»2] a = 1. 0 [/im] 

(8 = 1.6 [ym] 
T = 2. 0 [wm] 

40 

[007 7] cntcj;?,^. «UtS©L#C^ffi?rii^^ 
;A:#3©S!B)-C«lldl3*i/clill^©i^». JU{T©«k^K: 

[0 07 8] MJ^A-2 4<i 

?Ii|SB-3ffl 

mmc-im 

#N^fc^K ^cort,iS4>©©^n6». *s <3$s!D°a©p°D 
M«:«iJSL/Jtrc»t©-CibO, -:^©M^AK. ^J^c 

S!B)©«*:^*<:ttc>4>©©. UacflStc so 
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J: ^ {cMJ^iRS^©^a sns ofii^ifti^ 
T. ■e-n6?&ffl:iss!a©«ia<i»©mo*^«>-r. « 

*l^>(=ta!t^©.ft. ^S?r*lMl/. a— !fK:-e©C<!:** 
>nf ^>Ci{CJ:»). «I^©5$14tcj;5i;/c^ffle«j:^j:«lfi?: 

[0 07 9] c s ■tc\,txm^mmm.<D^'^?h tcoi, > 

•C) IJUi. *:^Hg©iexli-C«. m^itfditx^^'^ms. 
■€•©:;*:# 3 %S!l3e-rst>©{cot>-cSiKOr#;fc3&s. * 

tC. «tSL3fe«:ffl<-»Sfe©tt«^©tB^imi»*s. ifflJtffi 
[0 0 8 0] 

«©ltjiMS©*IS^^a^*T4*JC^c^tc*/£:«9. M 

im 1 ] :4s:%q9(c^^^!g9t;/c»^|@^^S©ttt^;& 

7r(tmx$>^. 

[02] :$%?g^cfi^ss!^*fc^i^^li^^^^g^i«'>^7^ 

AtL.T:ffiif'P3#2,t#©:/p ^mxibi>. 
[H3 ] g!^*i*2,<!:^©ili«f'-^J*^-rEI<!:. 
7^- ^riiJS U /c i * ©M#3fiS©»?&*/T^ria'C* 
5. 

C H 4 ] — ^©ft#3fiS©^?5?:*t Jt 1/ )t0 <»: . ^-^ 
[H5] :^^Hicj:o-C. Si^©;Actf $ i^flifgt© 
[0 6] ^%©«iaffl»!<kM!^©>«clrS*»rtiiS4'7 7 
IB 7 ] ^i^©t^ldifil^i^!ia©:*:# 5 * b h A 
[08] i ^^±©!|tS©Alr 3 ©Si^*|g^e«j«:7n L 
tS 9 ] ^J^^J-C. ^5£©SiB5©?*:* S«©^Wffl|gt© 
[010] :i— tftcS!^©^C'/c:7=ailH€r^ii^-r 

iiiE©0-r*i. 

[011] iti»^*•?*>'^©^J|8^r^fl«J{CS^Lfc0•c* 
[012] «r«ilO-ri,:.SJi^(C. 
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f 

[014] mm!smm^<o:k^$m(ommm^i:^L 

1 0 1 -m.m^^?k,' 1 b 2 -tAftiSiK), 1 0 3 -i^m 
^^m: 1 0 4 •••TtftimsB. i 1 

0 6-'5*-4»*7KSiJ; 1 0 7-;:^?— S^gP. 1 0 S -:*- 
gq. 2 0 1 -MiBJf'-^f. 20 2 •••^!B)-^-^2 0 1© 

jgjg, 3 0 1 ■■■mm7''-i'<Dm^m&<Dm^m. 302 
•••s^t'- if^^-^sfieofiiw^iij. 3 0 3 -m^mm* 
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* <Dmm\y^)V^ 3 0 4 "Si^f - f ©m-^5Sg©*ffi|D 

f'-^. 401 •402-403 -mmo^^mm, 5 
0 1 -^mm,^<D±^ i%mm^. 502 -eja^s 0 

1 ^mMcif'yV, 6 0 1 -mi<O^Vm^^[^fcif'7 

V, 7 0 1 ••■i|£2fft-i7:c.'N©ii.Jg, 7 0 2 " *iai?*lfc 

Sife. 7 0 3-!|$S©A#3©^^. 10 0 1-10 0 

2 • 1 0 0 3 -lfaLtC»R 1 0 0 4 • 1 0 0 5 -S 

mv^i^^^m^tcm^. iioi-iio2-iio 

1 2 0 1 -*3H*'?x^N. 120 
10 2 -tfttBSn/c^!^. 12 0 1 -SlffiJS^±©^#ft--< 
^m^. 13 0 1 -S:^««^a. 1 3 0 2 "-f'-^-y 

1 3 0 3 - utri.-s?s. 1 3 04 
1 3 0 5 -:»«fi?g. 1 3 0 6 -s$is*gaBS-r 
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C72)»?8« #± tST- ^ Ft>-AC#^) 2F065 AA06 AA19 BBOl CCL9 DD06 
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